Correlation between cyclic AMP levels and calcium efflux in isolated renal cortical tubules.
Isolated renal cortical tubules from male hamsters were utilized to examine the possible relationship between cyclic AMP (cAMP) and efflux of calcium. Both parathyroid hormone (PTH) and prostaglandin E1 (PGE1) produced dose-related increases in cAMP levels and calcium efflux from isolated tubules. Maximal concentrations of both hormones resulted in changes in cAMP which were 6 fold greater and changes in calcium efflux which were 2 fold greater with PGE1 than with PTH. Effects of sub-maximal amounts of either hormone on both cAMP and calcium efflux were potentiated to tubule incubations resulted in increases in tissue-associated cAMP over the same degree by inclusion of methyl-isobutylxanthine (MIX). Addition of either exogenous cAMP or dibutyryl cAMP (db-cAMP) produced dose-related increases in calcium efflux which occurred more rapidly with db-cAMP than with cAMP. Increasing amounts of cAMP added to the same concentration range resulting in increases in calcium efflux. Addition of 2', 3' cyclic AMP, 5'AMP or db-cyclic GMP had no significant effect on calcium efflux while 3', 5' cyclic CMP significantly reduced this response. The results indicate that cAMP increases efflux of calcium from renal tubules and may play a central role in hormone-dependent transport of this ion.